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1. PARTITION, TABLEAU ROBINSON-SCHENSTED
1.1.
Robinson-Schensted ( ) , $f$ $w$ ,
$f$ standard tableau $P(w)$ $Q(w)$ $f=3$
1 \S 1.2 , standard tableau , 1 $f$
, 1 $P(w)$ $Q(w)$ ,




1. $\mathfrak{S}_{3}$ Robinson-Schensted $wrightarrow(P(u)),$ $Q(w))$
Robinson-Schensted , G. de B. Robinson [Ro] (
Robinson , ) , $GL(n, C)$
Littlewood-Richardson Littlewood-
Richardson , I. G. Macdonald $[M, I.9]$
Robinson , 1970 Mac-
donald, G. P. Thomas [Th]




$w\in \mathfrak{S}_{f}$ , $(u)(1),$ $w(2),$ $\ldots,$ $w(f))$ $(1\leqq i_{1}<i_{2}<$
. , $<i_{l}\leqq f$ , $u$) $(i_{1})<w(i_{2})<\cdots<u)(i_{l})$ )
, $P(w)$ 1 , ,
$P(w)$ 1
C. Greene [Gr74] , $P(w),$ $Q(w)$
Robinson-Schensted , left cell right cell
, A Hecke ideal , $5l(n, C)$ univer-
$sal$ envelopping algebra primitive ideal




Robinson-Schensted , $GL(n, C)$ (S5 $f$ $V^{\otimes f}(V=C^{n})$




, [D-Ji-M] , Lie quantum defor-
mation , Robinson-Schensted
, Robinson-Schensted D. E. Knuth [Kn70] ,
Knuth , , R. P. Stanley
, $GL(n_{\tau}.C)$
, A. Berele [Ber], $J$ . R. Stembridge [Ste871, S. Sundaram
[Su], R. Proctor [Pl, B. E. Sagan [Sa], D. $\backslash \backslash t^{v_{orley}}[\backslash \forall 0]$ , Robinson-Schensted
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\infty \infty , $\backslash \backslash 7e\backslash \cdot 1|$
,
, $W\Psi^{\vee}ey1$ , left cell, right cell
Robinson-Schensted $\backslash (/^{7}ey1$ D. Barbash D.
Vogan [Ba-V] , $B$ $C$ $\backslash Ney1$ wreath
( ) , .
P. H. Edelman, C. Greene [E-Gr]
, Robinson-Schensted ,
$GL(n, C)$
, , , $Sp$ Berele
[Ber]
\S 1 , Robinson-Schensted
, partition, tableau , ,
\S 2 , Robinson-Schensted
, \S 3 , $B$ erele
1.2. , partition tableau
$f$ , $\mathfrak{S}_{f}$ $f$ $f$ ,
$\{1, 2, \ldots, f\}$ ,
, $\mathfrak{S}_{f}$ ( ) ,
,
( M.-P. Sch\"utzenberger )
$\mathfrak{S}_{f}$ ” , $(\begin{array}{llll}1 2 \cdots fw(1) w(2) \cdots w(f)\end{array})$ , $1\leqq$
$i\leqq f$ , $u$) $(i)$ $w$ $w$ $i$ , $(\begin{array}{l}123231\end{array})$
, (123) 3 1 $\mathfrak{S}_{3}$ ,
$\mathfrak{S}_{f}$ $w$ $w’$ , ,
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$w=(\begin{array}{llll}1 2 \cdots fu(I) u)(2) \cdots u(f)\end{array})/u’=(\begin{array}{lll}12 \cdots fu)’(1)u’(2) \cdots u)’(f)\end{array})$ ,
$ww’=(w(u^{12\cdots f}(1))w(w(2))\cdots w(w(f)))$
, $(\begin{array}{l}123213\end{array})\cdot(\begin{array}{l}123132\end{array})=(\begin{array}{l}123231\end{array})$
, $\mathfrak{S}_{f}$ $w=(\begin{array}{llll}1 2 \cdots fu,(1) w(2) \cdots w(f)\end{array})$ ( ) $w(1)w(2)\cdots w(f)$
3 231
partition Young partition ( ) , $\lambda=(\lambda_{1}, \lambda_{2}, \ldots, \lambda_{t}),$ $\lambda_{i}\in N(1\leqq$
$i\leqq l)$ , , $\lambda_{1}\geqq\lambda_{2}\geqq\cdots\geqq\lambda_{l}$
$l$ partition $\lambda$ (length) , $l(\lambda)$ , $\lambda_{l}$ $0$
$\lambda$ , $l(\lambda)$ $\lambda$ $0$
partition $\mathcal{P}$ ( [M] )
partition $\lambda$ , $| \lambda|=\sum_{i=1}^{l(\lambda)}\lambda_{i}$ $|\lambda|=f$ partition $f$ partition (
$lJ$ ) , $\lambda$ $f$ partition $\lambda\vdash f$ ( $\vdash$ , [Ja-Kel
)
, , Young (1) (2) N $\cross$ $*I$
(1) $|Y|<\infty$ ,
(2) $(i, j)\in Y,$ $i’\leqq i,$ $j’\leqq j\Rightarrow(i’,j’)\in Y$ .
, 2( ) , 1 , 2
, 2( ) ( )







, 1 1 partition $\lambda$ $Y\circ ung^{\hat{\overline{\theta}}_{s}}w^{X},i$
$\lambda$ , $\lambda$ Young , $\lambda$ Young , Y’oung $\lambda$ $|$
1 partition (4, 2, 1) Young $Y’oung$ $\lambda$ , $\lambda_{i}$ 1
$i$ $j$ $\lambda_{j}’$
, $\lambda\subset N\cross N$ $N$ $T:\lambdaarrow N$ , shape $\lambda$ Young tableau
tableau , 3 ( ) Young $\lambda$ $i$ $i$
$T(i,j)$ , 3( ) $T(i, j)$
2 1 4 3
$=$ 1 5
3





shape $\lambda$ tableau $T:\lambdaarrow N$ standard , $(S1)-(S3)$
(S1) $T(i, 1)<T(i, 2)<\cdots<T(i, \lambda_{i})$ $(1 \leqq i\leqq l(\lambda))$ ,
(S2) $T(1, j)<T(2,j)<\cdots<T(\lambda_{j}’:j)$ $(1\leqq j\leqq\lambda_{1})$ ,
(S3) $T$ 1 $f$ 1
shape $\lambda$ standard tableau STab$(\lambda)$
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$T\in STab(\lambda),$ $0\leqq i\leqq f$ , $T$ $i$ $1^{\cdot}oung$
$\lambda^{(i)}$ , $\dot{\varphi}=\lambda^{(0)}\subset\lambda^{(1)}\subset\cdots\subset\lambda^{(f)}=\lambda p_{a\text{ }}-|\lambda^{(i)}|-|\lambda^{(i-1)}|=$
$1$
Young $\lambda,$ $\mu$ , $\mu$ $\lambda$
,
$\lambda\subset\mu$ $|\mu|-|\lambda|=1$





STab$(\lambda)\{(\phi=\lambda^{(0)}, \lambda^{(1)}, \ldots, \lambda^{(f)}=\lambda)\in \mathcal{P}^{f+1}|\lambda^{(i-1)}\prec\lambda^{(i)}(1\leqq i\leqq f)\}$
$\mathfrak{S}_{f}$ $0$ , $f$ partition 1 1
( $[Ja-Ke,$ $p$ . $52$ , Th. 2.3.15] )) partition $\lambda$ ,
$\lambda_{\mathfrak{S}_{f}}$ ( partition $GL(n, C)$ $Sp(2n, C)$
$\lambda_{GL(n,C)},$ $\lambda_{Sp(2n,C)}$ , )
$\lambda_{\mathfrak{S}_{f}}$ ( ) ,
$\deg\lambda_{\mathfrak{S}y}=\#STab(\lambda)$
, STab$(\lambda)$ basis vector space $\mathfrak{S}_{f}$
( basis ), $\lambda_{\tilde{b}_{f}}$
( [$Ja- Ke$ , p.124, 3.3.29 The seminormal $form$ of $[\alpha]$ ], $[N]$
)
1.4. semistandard tableau $GL(n, C)$
$\lambda$ partition , shape $\lambda$ Young tableau $T$ , (S1), (S2)
(S1)
(SS1) $T(i, 1)\leqq T(i, 2)\leqq\cdots\leqq T(i, \lambda_{i})$ $(1 \leqq i\leqq l(\lambda))$ ,
(SS2) $T(1,j)<T(2,j)<\cdots<T(\lambda_{j}’, j)$ $(1\leqq j\leqq\lambda_{1})$
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semistandard , shape $\lambda$ semistandard tableau
SSTab$(\lambda)$ $n$ $SSTab_{n}(\lambda)$
standard tableau (S3) , semis-
tandard tableau $\circ$
[M] , semistandard tableau tableau
Young tableau $T$ weight , $T$ $i$ $m_{i}(T)$
$(m_{1}(T), m_{2}(T)$ , . . . ) , $wt(T)$ $m_{i}(T)$ $i$
$0$ $0$
$\lambda$ partition , $m$ $0$ , shape $\lambda$ weight
$m$ semistandard tableau SSTab$(\lambda;m)^{\backslash }$
, \S 1.3 standard tableau STab$(\lambda)=SSTab(\lambda;(1^{f}))$ $((1^{f})$
1 $f$ )
$\mu\subset\lambda$ Young $\lambda$ $\mu$ $\lambda\backslash \mu(\mathbb{N}\cross \mathbb{N}$
) $N\cross \mathbb{N}$ skew Young , $\lambda/\mu$ ( $\backslash$
, skew Young / ) $|\lambda/\mu|=|\lambda|-|\mu|$
skew Young , horizontal strip
, vertical strip
$\square$
4. skew Young , horizontal strip, vertical strip
semistandard , $i$ $\lambda^{(i)}$ , $\lambda^{(i)}$ Young




{ $(\phi=\lambda^{(0)},$ $\lambda^{(1)},$ $\ldots,$ $\lambda^{(n)}=\lambda)\in P"+1|\lambda^{(i)}/\lambda^{(i-1)}$ if horizontal strip $(1\leqq i\leqq n)$ }
semistandard tableau , $GL(n, C)$ weight
$G=GL(n, C)$ $\rho$ [resp. ] , $g=(g_{ij})\in$
$G$ $\rho(g)=(\rho(g)_{kl})$ , $\rho(g)_{kl}$ $g$ $g_{ij}$
[resp. ]
,
$GL(n, C)$ , highest weight
maximal torus fix $GL(n, C)$ max-
imal torus , $C$ $C^{*}$
Lie , Cartan subalgebra
maximal torus , $T=$ {diag $(t_{1}, t_{2} , . . . , t_{n})|t_{i}\in$
$C^{*}(1\leqq i\leqq n)\}$
$\hat{T}=Hom_{rat}(T, C^{*})$ $T$ $\tau ational$ character ,
$\hat{T}\ni\chi_{m}rightarrow m=(\uparrow n_{1}, m_{2}, \ldots, m_{n})\in Z^{n}$
$\subset\dot{c}$ $\chi_{m}(diag(t_{1}, t_{2}, \ldots, t_{n}))=t_{1}^{m_{1}}t_{2}^{\eta_{2}}\overline{\ell}$ . . . $t_{n}^{m_{n}}$
$\hat{T}\cong Z^{n}$
$(\rho, l^{\gamma})$ $GL(n, C)$ $\chi\in\hat{T}$
$V_{\chi}=$ { $v\in l^{7}|\rho(t)(v)=\chi(t)v$ (for all $t\in T)$ }
, $V$
$V= \bigoplus_{\chi\in \text{ }}7^{\gamma_{\chi}}$
$1_{\chi}^{r}/\neq 0$ $\chi$ $\rho$ weight , weight $\chi$




, $m=(7n_{1}, m_{2}\ldots., \uparrow n_{n}),$ $m^{/}=(7??_{1}^{/},771_{2}’, \ldots.77\tau_{n}’)$ , $\hat{T}$ $\chi_{m}$ $\chi_{m’}$ $|$
$\geqq$
$\chi_{m}\geqq\chi_{m’}$ $\Leftrightarrow$ $\{\begin{array}{l}ii\Sigma m_{j}\geqq\Sigma m_{j}^{/}j=1j=1nn\Sigma m_{j}=\Sigma m_{j}^{/}j=1j=1\end{array}$ $(1 \leqq. i\leqq n-1)$
$l>0$
( , $\chi_{m}-\chi_{m’}$ Borel subgroup
positive roots ) , $\rho$ ,
$\rho$ weight $\rho$ highest weight
$GL(n, C)$ , highest weight , dominant integral
weight
$\{m=(m_{1}, m_{2}, \ldots, m_{n})\in Z^{n}|m_{1}\geqq m_{2}\geqq\cdots\geqq m_{n}\}$
1 1
, highest weight , $m_{i}\geqq 0(1\leqq i\leqq n)$
$n$ partition ( $0$ )
, $n$ partition $\lambda$ , $GL(n, C)$ $\lambda_{GL(n,C)}$
, weight $m=(m_{1}, m_{2}, \ldots, m_{n})$ $m_{i}\geqq 0$ $l/_{\chi_{m}}^{7}$








( $t$ ( $t_{1},$ $t_{2},$ $\ldots,$ $t$ , $t^{n}$ $t_{1}^{m_{1}}t_{2}^{m_{2}}=\cdot\cdot t_{n}^{m_{n}}$
) $Z[t_{1}^{\pm 1}, t_{2}^{\pm 1}, \ldots, t_{n}^{\pm 1}]$ $g\in GL(n, C)$ ff\llcorner . $t_{1},$ $t_{2},$ $\ldots,$ $t_{n}$
, trace $\rho(g)$ $\circ$
$\lambda cL(n,C)$ character Schur $s_{\lambda}(t_{1}, t_{2}, \ldots, t_{n})$
,
$s_{\lambda}(t_{1}, t_{2}, \ldots, t_{n})=\sum_{T\in SSTab_{n}(\lambda)}t^{w1(T)}$
, , character ,
character , $s_{\lambda}$ ,
$\lambda_{GL(n,C)}$
,
$\lambda cL(n,C)$ $GL(n, C)$
,
$\lambda_{GL(n,C)}\downarrow GL(n-1,C)\cross C$’
$\cong$ $\sum$ $\mu GL(n-1,C)\otimes\chi|\lambda/\mu|$
$\lambda/\mu$ : hor. strip
$l(\mu)\leqq n-1$
multiplicity-free $T\cong C^{*}\cross C^{*}\cross$ $\cross$
$c*$ ,
$(\phi=\lambda^{(0)}, \lambda^{(1)}, \ldots , \lambda^{(n)}=\lambda)$ , $\lambda^{(i)}/\lambda^{(i-1)}\not\in i$ horizontal strip





1 basis , Gelfand-Tsetlin basis
1.5. Robinson-Schensted
(A) Robinson-Schensted Robinson [Ro] Schensted [Sche]
Robinson-Schensted ,
(RS) $\mathfrak{S}_{f}\ni w$ $-\sim$ $(P(w), Q(w)) \in\prod_{\lambda\vdash f}STab(\lambda)\cross STab(\lambda)$
$P(w)$ $w$ P-symbol, $Q(w)$ Q-symbol
, $\mathfrak{S}_{f}$ $C[\mathfrak{S}_{f}]$ $\mathfrak{S}_{f}$ $\cross \mathfrak{S}_{f}$ -module
$C[\mathfrak{S}_{f}]\simeq \mathfrak{S}_{f}\cross \mathfrak{S}_{f}\oplus\lambda_{\mathfrak{S}_{f}}\otimes\lambda_{\mathfrak{S}_{f}}$
$\lambda\vdash f$
, $S_{f}\cross 6_{f}$ $C[\mathfrak{S}_{f}]$ , basis $\mathfrak{S}_{f}$
$(w_{1}, w_{2}):w\mapsto w_{1}ww_{2}^{-1}$
, $(RS)$ , Springer
, A Hecke basis $C_{w}$
(B)
version
$n$ $[n]=\{1,2, \ldots, n\}$ $[n]$ $([n]$
) word , $f$ word $[n]^{f}$
word $w$ , $i$ $m;(w)$
(mmml $(w),$ $m_{2}(w)$ , . . . ) $w$ weight , $wt(w)$
Robinson Schensted
$(\overline{RS})$
$[n]^{f}\ni w-\sim(P(w),Q(w))\in SSTab_{n}(\lambda)\cross STab(\lambda)l($
, $wrightarrow P(w)$ weight-preserving o
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$(RS)$ , weight (1) word ,
(RS) , Schensted , $(\overline{RS})$ $(RS)$
(\S 2.2 )
(RS) , $(C^{n})^{\otimes f}$ $GL(n, C)$ $\mathfrak{S}_{f}$ (Schur $\backslash \cdot 1^{\tau}ey1$ )
$V=C^{n}$ $GL(n, C)$ $V$ (
) , $f$ $V^{\otimes f}=V\otimes V\otimes\cdots\otimes V$ ( $f$ { )
$g\cdot(v_{1}\otimes v_{2}\otimes\cdots\otimes v_{f})=g\cdot t_{1}\otimes g\cdot\tau_{2}\otimes\cdots\otimes g\cdot v_{f}$
, $\mathfrak{S}_{f}$ $V^{\otimes f}$
$w\cdot(v_{1}\copyright v_{2}\Theta\cdots\otimes v_{f})=v_{w^{-1}(1)}\otimes v_{w^{-1}(2)}\otimes\cdots\otimes v_{u^{-1}(f)}$
$GL(n, C)$ $\mathfrak{S}_{f}$ , commutant ,
$\iota\cdot\text{ ^{}7\otimes f}$ $GL(n,$ $C)$ $\mathfrak{S}_{f}$
$(S1^{1}\backslash /)$
$V^{\otimes f}\cong GL(n,C)\cross \mathfrak{S}_{f}$
$\bigoplus_{\lambda\vdash f}\lambda_{GL(n,C)}\otimes\lambda_{\mathfrak{S}_{f}}$
$l(\lambda)\leqq n$
Schur $\backslash h^{v}\prime ey1$ ( (S\Delta \eta
Schur $\backslash \eta_{t^{v}}ey1$ )
$V^{\otimes f}$ basis $e_{u(1)}\otimes e_{w(2)}\otimes\cdots\otimes e_{w(f)}(w\in[n]^{f})(e_{1},$ $\ldots,$ $e_{n}$
$V$ ) $T$ weight vector , weight
$u\rangle$ $t(w)$ $Schur-\backslash 1^{\gamma}ey1$ , $\iota\prime’’\otimes f$ basis
$SSTab_{n}(\lambda)\cross STab(\lambda)$ , $(P, Q)$ $T$ weight
$\lambda\vdash f$
$l(\lambda)\leqq n$
$wt(P)$ , $(\overline{RS})$ weight-preserving
, $(SW)$







$V^{\otimes f}$ character , \S 1.4 ,
$V^{\otimes f}$
$\lambda_{GL(n,C)}$ #STab(\mbox{\boldmath $\lambda$})
(C) Knuth D. E. Knuth (TEX Knuth) , [Kn70] $(\overline{RS})$
$m,$ $n$ $0$ $f$
$II_{n,m}^{f}( Z\geqq 0)=\{(a_{ij})_{1\leqq i\leqq n,1\leqq J\leqq m}|a_{ij}\in Z\geqq 0, \sum_{i,j}a_{ij}=f\}$
, Knuth







Knuth , (2 ) weight-preserving
$A$ $i$ $m_{i}(1\leqq i\leqq n)$ , $j$ $k_{j}(1\leqq j\leqq n)$ , $A$
$(P, Q)$ , $wt(P)=(m_{1}, m_{2}, \ldots, m_{n}),$ $wt(Q)=(k_{1}, k_{2}, \ldots , k_{n})$
Knuth , $Jf_{n,m}(C)$ ( $C$ $n\cross m$ )
symmetric algebra $GL(n, C)\cross GL(m, C)$ $GL(n, C)\cross GL(m, C)$
, $AI_{n,m}(C)$
$GL(n, C)\cross GL(m, C)\ni(g_{1}, g_{2}):X\mapsto\div g_{1}X{}^{t}g_{2}$




- ( $S^{f}$ symmetric algebra
$f$ part )
$S^{f}(-\lambda f_{n,m}(C))\cong GL(n,C)\cross GL(m,C)$ $\bigoplus_{\lambda\vdash f}$ $\lambda_{GL(n,C)}\otimes\lambda_{GL(m.C)}$
$l(\lambda)\leqq Ini_{1}\iota\{\mathfrak{n},m\}$
$(Kn)$ J basis , $A^{J}I_{n,m}(C)$
basis matrix unit $E_{ij}$ , (symmetric algebra
) $S^{f}(fT_{n,m}(C))$ $bas$ is $E_{11^{11}}^{o}E_{12^{12}}^{a}$ . . . $E_{nn}^{a_{nn}}((a_{ij})\in AI_{n^{f},m}(Z_{\geqq 0}))$
($$- basis element $t’f,$ $GL(n, C)00$ maximal torus $T_{1}$ $GL(7n, C)$ maximal torus $T_{\underline{9}}$
weight vector , $T_{1}$ weight $(m_{1}, m_{2}, \ldots, m_{n})$ ,
weight $(k_{1}, k_{2}, \ldots , k_{n})$ ( $7n;,$ $k_{j}$ ( $a$ ,
)
, , shape semistandard tableau pair $(P_{j}Q)$
, $T_{1}$ weight $wt(P)$ , $T_{2}$ weig $wt(Q)$
weight vector basis (Kn) ,
$S^{f}(M_{n,m}(C))$
, (Kn) weight , $(n_{1}, m_{\backslash }2, \ldots, 7n_{n})$





$\grave{s}_{\lambda}(x_{1}, x_{2}, \ldots, x_{n})s_{\lambda}(y_{1}, y_{2_{JC}}\ldots. .y_{m})$
$l( \lambda)\leqq\min\{n,m\}$
$S(\lrcorner\eta_{/}I_{n,m}(C))$ $GL(n, C)\cross GL(m, C)$ character ,
(Kn) $S(M_{n,m}(C))$
(D) dual Knuth Knuth [K70] , dual Knuth








, $\square _{n,m}$ $n\cross m$ Young partition $\lambda$ , $\lambda’$
$\lambda$ conjugate partition , Young ,




( $\wedge^{f}$ $f$ part )
(E) Berele ( $(B)$ $Sp$ ) $GL$ weight SSTab
$Sp,$ SO [Ko-Te] $GL$ [Ko]
$Sp$ tableau R. C. King [Ki] A. Berele [Ber]
, $V=C^{2n}$ $Sp(2n_{\tau}.C)$ (vector ) , (B)
analogue , $V^{\otimes f}$ ( )
$[\overline{n}]^{f}$ $arrow^{\sim}$ $I1$ $Sp_{2_{71}}Tab(\lambda)\cross L^{\bigvee_{1}}DTab_{n,f}(\lambda)$
$\lambda\vdash f$ or $f-2$
or...
$l(\lambda)\leqq n$
, $[\overline{n}]$ $1<\overline{1}<2<\underline{\overline{9}}<\ldots<n<\overline{\uparrow z}$ $Sp_{2n}Tab(\lambda)$
partition $\lambda$ $Sp(2n, C)$ weight
tableau , \S 3 , $Sp(2n, C)$
partition H. $\backslash \cdot\backslash \sim e_{3^{r}}1$ $[\backslash t^{\gamma}ey]$
,
$UDTab_{n,f}(\lambda)=\{(\phi=\lambda^{(0)}\lambda^{(1)}!. : \ldots , \lambda^{(f)}=\lambda)\in P^{f+1}|$
$l(\lambda^{(i)})\leqq n$ $(0\leqq i\leqq f).\lambda^{(i)}\succ\lambda^{(i-1)}$ $*\infty\succ\llcorner$ }$g$ $\lambda^{(i)}\prec\lambda^{(i-1)}$ }
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Sundaram [Su86] up-down tableau $\lambda\vdash f$
STab$(\lambda)=UDTab_{ff}(\lambda)$
$[\backslash \forall ey]$ , $V^{\otimes f}$ $Sp(2n, C)$ commutant Brauer
algebra ( Brauer ,
algebra $Sp$ \\eta [eyl $[\backslash 1^{\gamma}ey]$
algebra $Sp$ algebra ,
, Brauer algebra ) , Birman, $\backslash 1^{\prime^{v}}enz1$
$J$ . Murakami , $UDTab_{n,f}(\lambda)$ basis vector space , Brauer
algebra q-analogue $\circ$
(F) $GL(n, C)$ mixed tensor Stembridge $J$ . R. Stembridge
[ $S$ te87] , $B$ erele , $l^{r\otimes r}/\otimes(V^{*})^{\otimes s}$ $GL(n, C)$




$RatTab_{n}(\lambda, \mu)\cross UDScTab_{n,\epsilon}(\lambda, \mu)$
$r-|\lambda|=s-|\mu|\geqq 0$
$l(\lambda)+l(\mu)\leqq n$
$GL(n, C)$ , $\{(\lambda, \mu)\in P\cross P|l(\lambda)+l(\mu)\leqq n\}$
$RatTab_{n}(\lambda, \mu)$ , , $(\lambda, \mu)$ $GL(n, C)$
weig , semistandard tableau
([Ko] ) $UDScTab_{n,\underline{\Leftrightarrow}}(\lambda, \mu)$ ( ) up-down
staircase tableau , partition pair
(G) $SO(2n+1, C)$ Sundaram $SO(2n+1_{1}.C)$ $l^{\prime^{r}\otimes f}$
version S. Sundaram
, [Su] , $SO(2n+1_{j}C)$
$Sp(2n_{:}C)$
(H) $O(N, C)$ Proctor R. Proctor $N$ ,
version ( preprint [P] , 88 7 , 89 4
)R. Proctor , $SO$ $O$ ,
(
$l( \lambda)\leqq n=[\frac{A^{\tau}}{\underline{9}}]$ $\lambda$’ , determinant
16
80 $\backslash \ovalbox{\tt\small REJECT}_{-}\backslash *\overline{s}=$
.
[Weyl ( 2 ,
)
(I) $o(2n+1, C)$ spinor Benkart, Stroomer (1989
6 ), Benkart Stroomer , $o(2n+1, C)$ spinor spin
J , spinor ( $C^{2n+1}$ vector )
insertion [Be-Str] (insertion , Robinson-Schensted
)
(J) Sagan, Worley shifted tableau version Sagan [Sa] shifted tableau (
5 tableau) , (A) (C)
, Schur Schur $Q$
(Hall-Littlewood $Q(x;t)$ $t$ $-1$ ) $7l^{\gamma}or1ey$
[Wo] Stembridge [Ste89] , Schur $Q$
(Schur Littlewood-Richardson )
5. shifted shape
(K) Berele, Regev (B) Lie superalgebra $p1(k, l)$ Berele, Regev [Ber-
${\rm Re}]$ Lie superalgebm $p1(k, l)(B^{\text{ }(k}/l)$ ) $Schur-\backslash \eta^{\vee}/ey1$
, $(k, l)$ semistandard tableau $(k, l)- RoSch$
(L) spinor $(C_{m}, C_{n})$ dual pair version [Has87], [Has88]
spinor dual pair $(C_{m}, C_{n})$ , Berele
[Te]
, “







\S , \S 1.5 (B) ( , semistandard tableau
standard tableau ) , Knuth [Kn70]
, \S 2.1 semistandard tableau row insertion
, \S 2.2 \S 1.5 (B) Robinson-Schensted
, P-symbol $Q$ -symbol , Knuth
\S 2.3 column insertion ,
( ) P-symbol
\S 2.4 , Sch\"utzenberger $jeu$ de taquin algorithm
, Q-symbol
Robinson-Schensted , column insertion inser-
tion ,
2.1. Schensted row insertion
Schensted [Sche] , insertion 2 $\llcorner$ ,
row insertion , [Kn70] formula-
tion
$Sp$ $B$ erele (\S 1.5 (E) ) , row
insertion (\S 3 ) $\circ$
$T\in SSTab_{n}(\lambda),$ $r\in[n]$ $Tarrow r$
, $T=\phi$ ,
$r’=T(1, j)$ , $Tarrow r$ 1 $T$ 1 (1, $r$





$T(1, \lambda_{1})\leqq r$ $T(1, j-1)\leqq r<T(1, j)$
( ) ( )
row insertion , (RI) ( 1 , 2 , . . .
)
[D-Ji-Ml $T\downarrow r$ , insertion
[Sche] $Tarrow r$
1 1 2 3 1 1 2 2 1 1 2 2
2 2 3 4 $\underline{-/}$ $\angle-$ 3







Schensted [Sche] , tableau ,
row insertion
$(RI)$ distinct version $\leqq$ $<$
(Schensted ) Knuth [Kn70] ,




$2.1$ $\lambda$ partition, $T\in SSTab_{n}(\lambda),$ $r\in[n]$ $Tarrow r$ , $rl^{*}>$
1 $(1, j_{1})$ , $r_{1}$ $i=2,3,$ $\ldots$
$r_{i-1}$
$i$ $(i, j_{i})$ , $r_{i}$ $k$
$r_{k-1}$ $Tarrow r$ ( $k$ ),
rk-l $(k, j_{k})$
$r<r_{1}<r_{2}<\cdots<r_{k-1}$
$j_{1}\geqq j_{2}\geqq\cdots\geqq j_{k-1}\geqq j_{k}$
$k$ $k=1$ , $Tarrow r$ 1
, , $r_{1}(=T(1,j_{1}))$ $r<T(1, j_{1})$
, $r<r_{1}$ 2 $j_{1}$ , $j_{2}$
( 2 )+1 $j_{2}\leqq j_{1}$ $T(2, j_{1})$
, $T$ semistandard ( strict ) $r_{1}=T(1, il)<T(2, j_{1})$
$j_{2}$ $r_{1}<T(2$ , $j$ , $j_{2}\leqq j_{1}$ $r_{1}$ $j_{2}$
, $\overline{T}arrow r_{1}$ I
, , $(RI)$ $\ovalbox{\tt\small REJECT}_{SSTab_{n}(\mu)}$
$\mu\succ\lambda$
2.2 $\lambda$ partition, $T\in SSTab_{n}(\lambda),$ $r\in[n]$ $Tarrow r$ semistandard
tableau , shape $\lambda$
$k,$ $j_{i},$ $r_{i}$ $k=1$ , shape Young
, $T(1, \lambda_{1})$ $r$ , semis-
tandard ,
, $j_{k}\leqq j_{k-1}$ ,
$Tarrow r$ shape Young semistan-
dard , $r$ $r_{i}$
$r_{i}$ , $r$ ; $(i+1, j_{i+1})$ $(i, j_{i+1})$
20
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$j_{i+1}\leqq j_{i}$ , ( ) $i$ , $(i, j_{i})$
$r_{i-1}$ $r_{i-1}<r_{i}$ , $r_{i}$ $Tarrow r$
semistandard tableau 1
, (RI)
2.3 partition $\lambda$ fix ,
(RI) $SSTab_{n}(\lambda)\cross[n]\ni(T, r)$ $(T arrow r)\in\prod_{\mu\succ\lambda}SSTab_{n}(\mu)-$
(RI) deletion
, inverse row \’insertion (IRI) $U$
$U$ shape $\lambda$ Young
$k$ , $r_{k-1}$ , $U$ $k-1$
$r_{k-1}$ $r_{k-2}$ , $r_{k-1}$
$k-2$ , $k-3$ , . . . , 1 tableau
$T$ , 1 ( $r_{0}$ ) $r$ $(T, r)$
(IRI) $U$ $(RI)$ , I




$\square cL(n,C)$ $GL(n, C)$ (vector )
\S 2.3 , Schensted
insertion , column insertion
2.2. row insertion Robinson-Schensted
row insertion word $w$ P-symbol Q-symbol
21
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$w\in[n]^{f}$ . $w$ P-symbol $P(w)$
$P(w)=(\cdots((\phiarrow w(1))arrow w(2))arrow\cdots)arrow w(f)$
, $(\cdots((\phiarrow w(1))arrow w(2))arrow\cdots)arrow w(i)$ shape $\lambda^{(i)}$ ,
partition
$(\phi=\lambda^{(0)}, \lambda^{(1)}, \lambda^{(2)}, \ldots, \lambda^{(f)}=P(w)q)$ shape)
standard tableau (\S 1.3 ) $w$ Q-symbol , $Q(w)$
2.4
(RS) $[n]^{f}\ni w$ $(P(w), Q(w))\in$ $\prod SSTab_{n}(\lambda)\cross STab(\lambda)$
$\lambda\vdash f$
$l(\lambda)\leqq n$
$Q(w)$ \langle shape ,
(IRI) , $(\overline{RS})$ I
2.4 $(\overline{RS})$ \S 1.5 (B) Robinson-
Schensted
Schensted [Sche] , \S 2.1 $(RI)$ distinct version ,
\S 1.5 (A) $(RS)$ $(RS)$ $(\overline{RS})$
, $n=f$ $w$ 1 $f$ word
$(RS)$ , $i,$ $i+1$ P-symbol
Q-symbol , $\mathfrak{S}_{f}$
2.5 $w\in \mathfrak{S}_{f},$ $1\leqq i\leqq f-1$
(1) $w(i),$ $w(i+1)$ $Q(w)$ $i$ $i+1$
$w(i)<w(i+1)$ $\Leftrightarrow$ $Q(w)$ $i+1$ $i$
$w(i)>w(i+1)$ $\Leftrightarrow$ Q( $i+1$ $i$
22
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(2) $w$ $[n]^{f}$ $w(1)u)(2)\cdots w(f)$ $w$ $i$ $i+1$ (
$u)^{-1}(i)$ $u)^{-1}(i+1)$ ) , $P(w)$ $i$ $i+1$
$w=$ . . . $i\cdots i+1\cdots$ $\Leftrightarrow$ $P(w)$ $i+1$ $i$
$w=$ . . . $i+1$ . . $i\cdots$ $\Leftrightarrow$ $P(w)$ $i+\backslash 1$ $i$
1 (1) , $w(i)<w(i+1)$ $<$ $\leqq$ ,









$3_{4})$ $\mathfrak{S}_{9}$ ( 1,
$2_{1_{1}1_{2}2_{3}},9_{3}$ $1_{1},1_{2},\ldots,3_{4}125\overline,8$
) $(RS)$ , $P(w^{*})=2_{1}2_{2}3_{2}$ $Q(w^{*})=349$
$3_{1}$ 6
$2_{1},2_{2},2_{3}$ , $w^{*}$
, (2) , $P(w^{*})$ 3 horizontal strip (\S 1.4 ) , $2_{1,2}\underline{\circ}$ ,
$2_{3}$ 2
, tableau semistandard
, $P\in SSTab_{n}(\lambda),$ $Q\in STab(\lambda)$ , $P$ horizon-
$tal$ strip , 1, 2, . . tableau $P^{*}$
, $(P^{*}, Q)$ $(RS)$ word $w^{*}$ , $2_{1},2_{2},$ $\ldots$








Schensted , insertion , $2_{1},\underline{?}_{2}$ $2_{3}$
(2) , 2 ,
2 ,
insertion , $P(u)^{*})$
tableau tableau shape ,
Schensted , $(RI)$ $(\overline{RS})$
Schensted , $(\overline{RS})$ $(RS)$ ,
2 1 3 2 4 3 $(RS)$ , $1_{1}.$,
$1_{2},2_{1},2_{2},2_{3},3_{1}.,$ $3_{-},$ $3_{3},3_{4}$ , $1_{1}$ 12
(RS)
$(RS)$ , P-symbol Q-symbol
Robinson [Ro] , it is not
diMcult to see” Sch\"utzenberger [Sch\"ul
–
$(RS)$ statement , $(RS)$ Knuth (\S 1.5
(C) ) , $n=m$ , $-\prime tf_{n,n}(Z\geqq 0)$ P-symbol Q-
symbol ‘\acute , statement ,
[Kn68] $lf_{W}^{\Xi}’*\mathfrak{h}^{\backslash }\text{ _{}[oslash]^{i_{J}^{\backslash }}i}\underline{g}fflT^{*}$
$[Sch\ddot{u}]_{-}$. [Kn68] \nearrow $\mathbb{N}$ $f$ $w=$ $p_{1}^{1}qp_{2}^{2}q$
$pq:\{$
P-symbol $P(w)$ $lL^{\backslash }=$ $p_{1}^{1}qp^{2}q_{2}$ $pq$:
$\{q_{1}, q_{2}, \ldots, q_{f}\}$ ( $q_{1}<q_{2}<$ $<q_{f}$ ), $\{p_{1}, p_{2\cdots\backslash }p_{f}\}$ ,
$q_{i}\mapsto Pi(1\leqq i\leqq f)$ P-symbol word $p_{1}p_{2}$ $p_{f}$ P-symbol. Q-symbol
( $i$ ) $q_{i}$
26 $q_{1}<q_{2}<\cdots<q_{f}$ , $p_{1},$ $p_{2},$ $\ldots,$ $p_{f}$ $f$
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$w=(_{p_{1}^{1}p_{2}^{2}}^{qq}$ $pq:)$ , $P(w^{-1})=Q(- u’)$ , $Q(w^{-1})=P(\iota\iota’)$
$w\in \mathfrak{S}_{f}$
$P(u))$ shape $\lambda$ , $l(\lambda)=l$ $1\leqq t\leqq l$ $t$ , $(_{p_{i}^{j}}^{q})$
$w$ class $t$ , $\phi$ $p_{1},$ $p_{2}$ , . . . , $p_{i}$ $p_{i}$
(1, t) $w$ class $t$ pair $(_{p_{1}^{j_{1}}}^{q_{1}}.),$ $(_{p:_{2}^{2}}^{q_{j}}),$ $\ldots$ $(_{p;_{k}^{k}}^{qj})$ ,
$q_{i_{1}}<q_{i_{2}}<\cdots<q_{i_{k}}$ $p_{i_{1}}>p_{i_{2}}>\cdots>p_{i_{k}}$ , $P(w)$ $Q(w)$ (1, t)-
$p_{i_{k}},$ $q_{i_{1}}$ , $P(w),$ $Q(u)$ 2 , $(\begin{array}{lll}q_{2}| \cdots q_{k}p_{\dot{2}} \cdots pj_{k}\end{array})$ $t$
$q$ ( $w’$ ) P-symbol Q-symbol
$(_{p}^{q}$) $u$) class $t$ , $q_{i_{1}}<q_{i_{2}}<\cdots<q_{i}$. $=q$ $p_{i_{1}}<p_{i_{2}}<$






$(;)$ $w$ class $t$ , $(_{q}^{p})$ $w^{-1}$ class $t$
$w^{-1}$ class $t$ pair $w^{-1}$ , $(_{q_{k}}^{p\dot{:}_{k}})$ ,
$(_{q_{*}}p;_{k-1}k-1),$ $(_{q:_{1}^{1}}^{p_{\mathfrak{i}}})$ , $P(w^{-1}),$ $Q(w^{-1})$ (1, t)- $q_{i_{1}}$ $p_{i_{k}}$
$t$ , $P(w^{-1}),$ $Q(w^{-1})$ 1 $Q(w),$ $P(w)$
1 $P(w^{-1}),$ $Q(w^{-1})$ 2 , $(\begin{array}{lll}p_{k-1} \cdots p_{1}q_{i_{k}} \cdots qj_{2}\end{array})$ $t$
$p$ P-symbol, Q-symbol
$w^{\prime-1}$ , , 2 P-symbol
Q-symbol





(KE1) $x<y\leqq\sim\vee$ $yxz\cdots\equiv$ $y_{\sim}^{\sim}x$
(KE2) $x\leqq y<z$ $xzy\cdots\equiv$ $zxy\cdots$
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(KEI) (KE2) word P-
symbol $T$ (KE1) , $x$ $y$ ,
2 $y$
(KE2) , $T$ $z,$ $x,$ $y$ , 2.1 $\mathfrak{j}_{1}$
$m_{1},$
$l_{1}$ , il $l_{1}\leqq m_{1}$ , $I_{1}<m_{1}$ $i_{1}=m_{1}$ $l_{1}<m_{1}$
, 1 , 2 $\overline{T}$ $z’$ ,
$x’,$ $y’$ (KE2) $x’\leqq y’<z’$ ,
$l_{1}=m_{1}$ , 1 , 2
(KE1)
P-symbol word (KEI) (KE2)
, $T\in SSTab(\lambda),$ $l(\lambda)=l$ , $T$ $i$
word ,
$\rho(T)=T_{l}T_{l-l}$ $T_{1}$ (word $T_{l}$ )
$P(\rho(T))=T$ word $w$ , (KEI) (KE2)
$w$ $\rho(P(w))$ , $T\in SSTab(\lambda),$ $r\in \mathbb{N}$ , (KEI)
(KE2) $\rho(T)r$ ( $\rho(T)$ 1 $r$ word)
$\rho(Tarrow r)$ , row insertion
I
. $c$ , word word
, semistandard tableau quotient
Knuth [Kn70] , Lascoux, Sch\"utzenberger
2.3. column insertion reverse word P-symbol
, column insertion , row insertion
Robinson-Schensted




$T(l(\lambda), 1)<r$ $T(i-1,1)<r\leqq T(i, 1)$
( ) ( )
, $T=\phi$ , $r’=T(i, 1)$ , $rarrow T$
1 $T$ 1 $(i, 1)$ $r$ 2 , $T$ 2
$r’$
row insertion column insertion ( $1$ $,$ $2$ , . . .
)
column insertion
row insertion column insertion ,
( Schensted [Sche]
)
2.8 $T\in SSTab_{n}(\lambda),$ $r,$ $s\in[n]$
$rarrow(Tarrow s)=(rarrow T)arrow s$
$rarrow T$ ( ) $Tarrow s$
, , , $rarrow T$






$=(\cdots((\phiarrow w(1))arrow u(2))arrow\cdots)arrow u(f)$
28 I
, Schensted
2.10 $\mathfrak{S}_{f}$ $(\begin{array}{llll}1 2 \cdots ff f-l \cdots 1\end{array})$ $w_{0}$ , $\mathfrak{S}_{f}$ $u$
$P(ww_{0})=P(u))’$
( , / tableau [M]
conjugate partition tableau )
, row insertion, column insertion
$(Tarrow r)’=rarrow(T’)$ , 2.9 $u$} $w_{0}=$
$w(f)w(f-1)\cdots w(1)$ $l$
2.4. sliding algorithm reverse word Q-symbol
$w$ $ww_{0}$ Q-symbol , Sch\"utzenberger $jeu$ de
taquin ( shding algorithm) Berele $Sp$
,
$\lambda$ partition, $(i., j)\in\lambda$ ( $\lambda$ ) , $T:\lambda\backslash$
$\{(i, j)\}arrow \mathbb{N}$ shape $\lambda$ ( $i$ , j)-punctured tableau $(i., j)$
( $i$ ,j)-punctured tableau $Tp_{1}^{a}$semistandard , , $(\leqq)$
, $(<)$
$\backslash \underline{\backslash }$ , , punctured semistandard tableau
28
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$T$ shape $\lambda$ ( $i$ , j)-punctured tableau ,
(1) $R(T)$ $T$ ( undefined),
(2) $D(T)$ $T$ ( undefined),
(3) $L(T)$ $T$ ( undefined),
(4) $U(T)$ $T$ ( undefined)
1 Berele [Ber] , undefned Berele
2 $T$ semistandard punctured tableau ,
(1) , $R(T)$ $D(T)$ semistandard
(2) , $R(T)$ semistandard
(3) , $D(T)$ semistandard
$U(T)$ $L(T)$
$T$ semistandard punctured tableau ,
(1) $D(T)$ $R(T)$ semistandard $\overline{A}(T)$ ( undefined –
shape – $A(T)$ undefined )
$(T, \overline{\wedge 4}(T)-\cdot\overline{A}^{2}(T)$ , . . . ) undefined $A(T)$
(2) $L(T)$ $U(T)$ semistandard $\overline{B}(T)$ ( undefined –
$(1, 1)$ – $\overline{B}(T)$ undefined ) $(T_{;} \overline{B}(T), \overline{B}^{2}(T).$,
. . . ) undefined $B(T)$
$A$ sliding, $B$ inverse sliding
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Young diagram , cell
$Sp$ , $\overline{A}$, ii7 Berele
partition $\lambda$ fix , $A$ $B$






$T$ semistandard tableau , $(1, 1)$
punctured tableau , A shape $\lambda$
tableau $\triangle(T)$
Sch\"utzenberger
2.11 $q_{1}<q_{2}<\cdots<q_{f}$ , $p_{1}$ , $p_{2},$ $\ldots,$ $p_{f}$ $f$
$w=(\begin{array}{llll}q_{1} q_{2} \cdots q_{J}p_{1} p_{2} \cdots p_{f}\end{array}),$ $w’=(\begin{array}{lll}q_{2} \cdots q_{J^{\ell}}p_{2} \cdots Ff\end{array})$ ,
$Q(u_{?}’\backslash )=\triangle(Q(u\backslash ))$
([Sch\"ul )
, $u$ } $u$ } $u$ ) $0$ $Q$ -symbol
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$\lambda\vdash f$ , $T\in STab(\lambda)$ , $T^{I}\in STab(\lambda)$ ( ) :






( , ’ tabZeau )
3. BERELE $Sp$ $\backslash .r_{ERSION}$
A. Berele [Ber] , \S 1.5 (B) Robinson-Schensted $Sp$
\S 1.5 (E) Berele $|$
, semistandard tableau standard tableau $|$
semistandard tableau (P-symbol
) , $Sp(2n, C)$ , $|$
basis standard tableau (Q-symbol
) $V^{\otimes f}$ , $\lambda_{Sp(2n,\mathbb{C})}$
(vector )
3.1. $Sp(2n)$-tableau
J $Sp(2\uparrow?\backslash ?C)$ , $C^{2n}$ $nonsingu-|$
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$T=\{t=diag(t_{1}, t_{2}, \ldots, t_{n}, t_{n}^{-1}, \ldots, t_{2}^{-1}, t_{1}^{-1})|t_{i}\in C^{*}(1\leqq i\leqq n)\}$
, $\hat{T}=Hom_{rat}(T, C^{*})$ ,
$\hat{T}\ni\chi_{m} m=(m_{1}, m_{2}, \ldots, m_{n})\in Z^{n}$ $\chi_{m}(t)=t_{1}^{m_{1}}t_{2}^{m_{2}}\ldots t_{n}^{m_{n}}$ $(t\in T)$
$\hat{T}\cong Z^{n}$
$m=(m_{1}, m_{2}, \ldots, m_{n}),$ $m^{/}=(\prime n_{1}’., m_{2}’, \ldots 7\eta_{n}’)$ , $\hat{T}\ni\chi_{m},$ $\chi_{m’}$ $\geqq$
$\dot{x}_{m}\geqq/$ , $\Leftrightarrow$ $\{\begin{array}{l}\sum_{j=1}^{i}\uparrow n_{j}\geqq\sum_{j=1}^{i}m_{j}’(1\leqq i\leqq n)\Sigma^{n}m_{j}\equiv\Sigma^{n}m_{j}’(mod2)j=1j=1\end{array}$
$p_{1}\sim\supset$
( $J$ , $B=Sp(2n, C)$ \cap { } $B$ orel sub-
group , $\chi_{ln}\geqq\chi_{m’}$ $\chi_{m}-\chi_{m’}$ $B$ positive roots
)
$Sp(2n, \mathbb{C})$ $(Sp(2n, C)$ , )
, highest weight , dominant integral weight
$\{m=(m_{1}, m_{2}, \ldots, m_{n})\in \mathbb{Z}^{n}|7n_{1}\geqq m_{2}\geqq\cdots\geqq m_{n}\geqq 0\}$
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1 1 $n$ partation
$n$ partition $\lambda$ $Sp(2n, C)$ $\lambda_{Sp(2n,C)}$
King , $\lambda_{Sp(2n,C)}$ weight tableau
, [Ko-Te]
$[\overline{7^{-}l}]=\{1, \overline{1}.2, \overline{2}, \ldots, n, \overline{\uparrow l}\}$ , $[\overline{7l}]$
$1<\overline{1}<2<\overline{2}<\cdots<n<\overline{|\tau}$
, partition $\lambda$ Young
$[\overline{n}]$ , shape $\lambda$ tableau $o$ shape $\lambda$ tableau
$T$ $Sp(2n)$-tableau ,
(Spl) $T(i, 1)\leqq T(i, 2)\leqq\cdots\leqq T(i,.\lambda_{i})$ $(1 \leqq i\leqq l(\lambda))$ ,
(Sp2) $T(1_{J}j)<T(2, j)<\cdots<T(\lambda_{j}’, j)$ $(1\leqq j\leqq\lambda_{1})$ ,
(Sp3) (shape chain ) $T(i_{)}, j)\geqq i$ $(1\leqq i\leqq l(\lambda))$
$T$ Sp(2n)-tableau , $1\leqq i\leqq n$ $i$ , $m_{i}(T)=$ ( $i$ ) $-$
( $\overline{i}$ ) $(m_{1}(T), m_{2}(T),$ $\ldots/\cdot m_{n}(T))$ $T$ weight shape
$\lambda$ Sp(2n)-tableau $Sp_{2n}Tab(\lambda)$ , shape $\lambda$ weight $m=$
$(\uparrow n_{1}, m_{2,\ldots\prime}.m_{n})$ $Sp(2n)$ -tableau $Sp_{2n}Tab(\lambda;m)$
1 Sp(2n)-tableau [Ko-Te] , [Ber] Sp-standard tableau
2 $(Sp3)$ , $1\leqq i\leqq n$ $i$ , $i,$ $\overline{i}$
$i$





$(\begin{array}{ll}A BC D\end{array})\in Sp(2n-2, C),$ $t_{n}\in C^{*}$
,
$\lambda_{Sp(2n,C)}\downarrow Sp(2n-2,C)\cross c*$ $\cong$ $\sum$ $\nu_{Sp(2n-2,C)}\otimes\chi|\mu/\nu|-|\lambda/\mu|$
$(\mu,\nu)s.t$ .
$\lambda/\mu,$ $\mu/\nu$ : hor. strips
$i(\nu)\leqq n-1$
(multiplicity-free ) $\lambda/\mu$ $\overline{??}$ , $\mu/I/$ $n$
$T$ , weight Sp(2n)-tableau
3.2. up-down tableau
$\lambda$
$n$ partition , $\square s_{P}(2n,\mathbb{C})$ $Sp(2n, C)$ (vector )
, $\lambda_{Sp(2n,\mathbb{C})}$ $\square _{Sp(2n,C)}$
$\lambda_{Sp(2n,C)}\otimes\square _{Sp(2n,C)}\cong$ $\oplus$ $\mu_{Sp(2n_{:}\mathbb{C})}$
$\mu\succ\lambda$ or $\mu\prec\lambda$
$l(\mu)\leqq n$
, $\Pi_{Sp(2n_{:}C)}$ $V$ , $V^{\otimes f}$ $Sp(2n, C)$
$(\text{\’{o}} =\lambda^{(0)}, \lambda^{(1)}, \ldots, \lambda^{(f)})\in \mathcal{P}^{f+1}$ ,
$l(\lambda^{(i)})\leqq n_{l}$ $\lambda^{(i-1)}\prec\lambda^{(i)}$ $\lambda^{(i-1)}\succ/\backslash ^{(i)}$ $(1 \leqq j\leqq f)$
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J\check \S 1.5 (E) up-down tableau
n-symplectic up-down f-tableau $UDTab_{n,f}$ 0 standard
tableau \S 1.5 (E)
3.3. Berele insertion
Berele , $\lambda_{Sp(2n,C)}\otimes\square _{Sp(2n,C)}$
( Berele row $ins$ ertion (BRI) )
$Sp_{2n}Tab(\lambda)\cross[\overline{?\tau}]$
$arrow^{\sim}\mu\succ\lambda or\mu\prec\lambda I\lrcorner Sp_{2,\iota}Tab(\mu)$
$l(\mu)\leqq n$
$T\in Sp_{2n}Tab(\lambda)$ $r\in[\overline{7l}]$ , tableau $Tarrow Br$
(1) $Tarrow r$ (Schensted row insertion tableau) $Sp(2n)-$
tableau $Tarrow Br=Tarrow r$
(2) $Tarrow r$ Sp(2n)-tableau
$Tarrow r$ semistandard , Sp(2n)-tableau ,
$(Sp3)$ $k$ $r_{1},$ $r_{2},$ $\ldots,$ $r_{k-1}$ $j_{1},$ $j_{2}$ ,
. . . , $j_{k}$ 2.1 $T$ $Tarrow r$ , $r$ $(1, j_{1})$
, $r_{i}$ $(i, j_{i})$ $(i., j_{i+1})$ $(1 \leqq i\leqq k-1)$ 1 $r$
$(Sp3)$ , $r_{i}(1\leqq i\leqq k-1)$ , $r_{i}\leqq\overline{i}$ $i+1$
$i$ $i^{*}$
(1) $r_{i}\cdot=\overline{i^{*}}$,
, (1) , $i^{*}$ $r_{i^{*}}\leqq\overline{i^{*}}$
, $r_{i^{s}}\leqq i^{*}$ , 2.1 $r_{i^{*}-1}<i^{*}$




(3) , (1) $T(i^{*}, j_{i}\cdot)=\overline{i^{*}}$ semistandar\’aness,
$Sp(2n)$-tableau $(Sp3)$ $i^{*}$ $\overline{i^{*}-1}$
, $r_{i^{*}-1}$ , $i^{*}-1$ $r_{i-1}=i^{*}$ ,
$i^{*}$ $r_{i}\cdot=\overline{i^{*}}$ , $(i^{*}, j_{i}*)$ semistandard punctured tableau
\S 2.4 punctured tableau $A$ ta\’oleau
$Tarrow Bf$
1 semistandard punctured tableau , $Sp(2n)-$
tableau $(Sp3)$ $A$ ,
$Tarrow Br$ $Sp(2n)$-tableau
2 $(i^{*},j_{i}\cdot)$ , , $(i^{*}, j_{i^{*}})$ $\overline{i^{*}}$
$i^{*}$ $i^{*}$ $(i^{*}, 1)$ $A$
$A$ , $i^{*}$ $(i^{*}, j_{i^{r}})$ ,
punctured tableau Berele $(i^{*}, 1)$
$(i^{*}, 1)$ ,
3.1 $\lambda$ $n$ partition ,
(BRI) $Sp_{2n}Tab(\lambda)\cross[\overline{n}]\ni(T, r)$ $(Tarrow Br)\in\mu\succ\lambda or\mu\prec\lambda LI^{Sp_{2n}Tab(\lambda)}$
$l(\mu)\leqq n$
(IBRI) (inverse Berele row insertion) $U$
$U$ shape $\mu$ $\mu\supset\lambda$ , (RI) (IRI) $U$
$(T, r)$ (IBRI) $U$ (IRI) semistandardness
, shape chain $T$
Sp(2n)-tableau
$\mu\subset\lambda$ , $U$ $\lambda$ punctured tableau , \S 2.4
inverse sliding $B$
, , Sp(2n)-tableau
punctured tableau , punctured $Sp(2n)$ -tableau . $1_{\vee}$
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$T$ punctured Sp(2n)-tableau , 2 , $B(T)$ punc-
tured Sp(2n)-tableau , semistandardness
$B(T)$ , shape chain
$B(T)=L(T)$ , $T$ shape chain
$B(T)$
$B(T)=U(T)$ ( $i$ , , , $i$
$T$ shape chain $i$ ( 2 .
, ) $B(T)=U(T)$ ( )\leqq ( )
, $B(T)$ ( ) $i$
, shape condition
, $B(T)$ punctured Sp(2n)-tableau , $(i, 1)$
, $T(i-1,1)$ $\overline{i-1}$ , $U(T)$
, undefined , $B(T)$ ($L(T)$ $U(T)$
undefined ) undefined , $B(T)$ undefined
Sp(2n)-tableau $A(T)$ undefined Sp(2n)-tableau , $A$
$B$




, $B$ $U$ $(i^{*}, 1)$
( $i^{*}$ $i^{*}$ ) $-\dot{\iota}^{*}$
( Sp(2n)-tableau ) (IRI) , $U$
$i^{*}-1$ , $i^{*}$ $(\overline{RS})$ Sp(2n)-tableau
, tableau $T$ Sp(2n)-tableau 1





, $V^{\otimes f}$ $Sp$ , Berele
3.2 $n$ $0$ $f$ fix ,
(Ber) $[\overline{n}]^{f}\ni w$ $(P^{B}(w)’.Q^{B}(w))\in$ LI $Sp_{2n}Tab(\lambda)\cross UDTab_{n,j}(\lambda)$
$\lambda\vdash f$ or $f-2$
$l^{\circ r}\lambda)\leqq n$
$P^{B}(w)$ $\phi$ $w(1),$ $w(2)$ , . . . , $w(f)$ (BRI) insert
Sp(2n)-tableau, $Q^{B}(w)$ shape up-down tableau
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